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ties remain, the legislation marks a significant step toward the
eventual development of OTEC as a viable energy source.

INTRODUCTION

Recent research demonstrates the potential of harvesting solar
energy from the oceans by utilizing "ocean thermal energy conversion" (OTEC) technology.1 If the promise of OTEC is to be
fulfilled, however, OTEC technology must be refined for commercial development, and numerous international and domestic legal
hurdles must be overcome.
The functional aspects of OTEC-the mobility of the OTEC
plants from coastal waters to high seas; the environmental impact
of leakage of the working fluid or the cooling of surface waters;
the safety considerations of giant, floating manufacturing plants;
and the prospect that there may be a limited number of thermal
spots available in the tropical oceans for OTEC deploymentraise significant international and domestic legal issues of jurisdiction, regulation, and environmental management. 2 Internationally, uncertainties surrounding the nascent law of the sea treaty,
current territorial boundaries, and the definition of "reasonable
use" of the high seas, pose formidable impediments to commer3
cial development of OTEC technologies.
Domestically, the impact of the new Ocean Thermal Energy
Conversion Act of 1980 (the OTEC Act) 4 and the Ocean Thermal
Energy Conversion Research, Development, and Demonstration
Act 5 have yet to be fully assessed. Nevertheless, the enactment of
these laws indicates that the federal government of the United
States perceives OTEC technology as a viable alternative to traditional energy sources in meeting the nation's long-term energy
needs. These new laws also indicate that the development and
6
eventual commercialization of OTEC are in the national interest.
1. See, e.g., Cohen, supra note *; Krueger, The Promise of OTEC, 14 MAuRn
TECH. Soc'y J. 32 (1980).
2. See generally Nanda, Ocean Thermal Energy Conversion (OTEC) Development under U.S. and InternationalLaw and Institutions,8 DENVER J. INT'L LAW &
POLICY 239 (1979).

3. See generally id. at 245-59.
4. Ocean Thermal Energy Conversion Act of 1980, Pub. L No. 96-320, 94 Stat.
974 (1980) (to be codified in 42 U.S.C. § 9101 [hereinafter cited as the OTEC Act].
For useful legislative history, see generally HLR. REP. No. 994, 96th Cong., 2d Sess.
(1980).
5. Ocean Thermal Energy Conversion Research, Development, and Demonstration Act, Pub. L. No. 96-310, 94 Stat. 941 (1980) (to be codified in 42 U.S.C.
§ 9001) [hereinafter cited as the OTEC R.D. &D. Act].
6. See, e.g., the President's statement on the occasion of his signing into law
S.2492 on Aug. 3,1980, Press Release by the Office of the White House Press Sec-
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The new laws reveal a commitment to the acceleration of OTEC
technology development to meet specific goals. For example, the
new laws set as a goal the development of "ten thousand megawatts of electrical capacity or energy product equivalent" from
OTEC systems by the end of the century.7 The new laws also
seek to establish a legal regime to "permit and encourage" the development of OTEC "as a commercial energy technology." 8 On
July 31, 1981, the United States Department of Commerce promulgated regulations for licensing of OTEC facilities and plantships. 9
OTEC's potential was also explored at the United Nations Conference on New and Renewable Resources in August 1981.10
According to a recent draft environmental impact statement
(EIS) of the Commerce Department's National Oceanic and Atmospheric Administration (NOAA),11 the costs of electricity generated by OTEC will be high initially, but will decrease as the
technology progresses. The draft EIS, filed with the Environmental Protection Agency (EPA) and intended to consider the effects
of licensing commercial OTEC development, projects that
"OTEC-generated electrical power will become cost-competitive
with conventional power sources in tropical and subtropical island communities of the United States rapidly, because electricity
in these areas is more expensive than on the mainland."12 With
the continuing rise of conventional electricity rates, "OTEC-produced power will become an option."13
Prior to the enactment of the OTEC acts, several observers recretary, Aug. 4, 1980. But see the statement on March 18 of the Dept. of Energy Acting Assistant Secretary Frank DeGeorge for the House Science and Technology
Energy Development and Application Subcommittee that the Reagan Administration was "undecided on whether to uphold the U.S. commitment to meet 20 per-

cent of total energy demand from solar sources by the year 2000." 397 Energy
Users Rep. (BNA) 484 (March 19, 1981).
7. The OTEC R.D. and D. Act, supra note 5,§ 2(b) (4).
8. The OTEC Act, supra note 4, § 2(a) (4).
9. Ocean Thermal Energy Conversion Licensing Regulations, 46 Fed. Reg. 39,
388-420 (1981).
10. For two working papers prepared for the conference held in Nairobi, Kenya, in August, 1981, see Joseph, Legal Issues Confronting the Exploitation qf Renewable Sources of Energyfrom the Oceans, 11 CALIF. WEST. INT'L L.J. 387 (1981);
Reisman, Key InternationalLegal Issues with Regard to Ocean Thermal Energy

Conversion Systems, 11 CALIF.WEST. IuVr'L L.J. 425 (1981).
11. [1981] 11 ENvmr. REP. (BNA) 2204. The National Oceanic and Atmospheric
Administration (NOAA) is the lead agency under the OTEC Act.
12. Id. at 2205.
13. Id.

ommended that an effective and efficient legal framework be an
essential prerequisite for the expeditious development of OTEC
technology.14 The OTEC Act attempts to provide such a framework. This article analyzes the legal framework envisaged by the
recent United States legislation, focusing primarily on the international, federal, and state institutions, laws, and procedures
which may affect the commercial development of OTEC.
THE

OTEC

ACT AND INTERNATIONAL LAw

The OTEC Act recognizes the supremacy of the general principles of international law and the applicable international conventions and treaties to which the United States is a party. It further
acknowledges the possibility of the United States becoming a
party to a comprehensive Law of the Sea Treaty currently being
negotiated at the ongoing United Nations Law of the Sea Conference.15 If such a treaty is negotiated, and it provides for a jurisdictional and regulatory framework over OTEC activities, the
OTEC Act specifically provides for an amendment process under
which regulations already promulgated under the OTEC Act will
be conformed to the provisions of such a treaty.16
Applicable InternationalLaws and Conventions and General
Principlesof InternationalLaw
The OTEC Act authorizes and regulates the construction, location, ownership, and operation of OTEC facilities located in the
territorial sea of the United States or connected to the United
States by pipeline or cable.17 The Act also authorizes and regulates OTEC plantships documented under the laws of the United
States' 8 or by United States citizens. 19 These provisions, however, are subject to the pertinent international treaties and conventions such as the Convention on the High Seas. The
provisions are also subject to the general principles of international law.20 Congress has also declared that "nothing in [the]

Act shall be construed to affect the legal status of the High Seas,
the superjacent air space, or the seabed and subsoil, including the
Continental Shelf."21
14. See Nanda, supra note 2, at 242 n. 9 for citation to several authorities.

15.
CONF.
16.
17.
18.
19.
20.
21.

Draft Convention on the Law of the Sea (informal text), U.N. Doc. A/
62/WP. 10/Rev. 3 (Sept. 22, 1980) [hereinafter cited as Draft Convention].
The OTEC Act, supra note 4, § 401.
Id. §2(a) (1).
Id. § 2(a) (2).
Id. § 2(a) (3).
Notes 15-17 supra.
The OTEC Act, supra note 4, § 2(b).
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Similarly, reasonable uses of the high seas and the continental
shelf are to be taken into account as one of the prerequisites in
the issuance of a license 22 and in the licensing procedures. 23
Each license is to include conditions which may be necessary and
appropriate to ensure that construction and operation of the
OTEC facility or plantship are conducted with reasonable regard
for the freedom of the high seas as recognized under the Convention on the High Seas and the general principles of international
law. 24 Although the concept of "reasonable uses" of the high seas
is subject to varying interpretations,2 5 a recent precedent for the
current legislation is an earlier United States act entitled the
Deepwater Port Act of 1974.26 The Deepwater Port Act authorizes
the construction of deepwater ports beyond the limits of the
United States territorial waters.
If the thermal plume of an OTEC facility "is expected to impinge on so as to adversely affect the territorial sea or area of national resource jurisdiction" of any other nation, it is to be taken
into account as a prerequisite for the issuance of a license.27 Any
adverse effects will also be taken into consideration in the promulgation and enforcement of regulations 28 regarding marine environmental protection and safety of life and property at sea
29
which are subject to recognized principles of international law.
The OTEC Act provides for an 'immediate suspension" of the
construction or operation of an OTEC facility or plantship to
"eliminate imminent and substantial danger to the environment
established by any treaty or convention." 3 0 The OTEC Act also
22. Id. § 101(c) (3), (9).
23. Id. § 102(b) (2).
24. Id. § 109(a).
25. See, e.g., Margolis, The Hydrogen Bomb Experiments and International

Law, 64 YALE L. J. 629 (1955); McDougal & Schlei, The Hydrogen Bomb Tests in
Perspective: Lawful Measuresfor Security, id. at 648; Taubenfeld, Nuclear Testing
and InternationalLaw, 16 Sw. L. J. 365 (1963). See also note 66 infra.
26. The Deepwater Port Act of 1974, 33 U.S.C. §§ 1501-1524 (1976) [hereinafter
cited as DPA]. For legislative history and purpose, see S. REP.No. 93-1217, 93rd
Cong., 2d Sess. 7529, reprinted in [1974] U.S. CODE CONG. & AD. NEWS 7529. See
generally Krueger, Nordquist & Wessley, New Technology and InternationalLaw:

the Case of Deepwater Ports, 17 VA. J. INT'L L. 597 (1977); Comment, Territorial
Status of DeepwaterPorts, 15 SAN DIEGo L.REV. 603 (1978); Note, The Regulation
of DeepwaterPorts, 15 VA. J. IW'L L. 927 (1975).

27. The OTEC Act, supra note 4, § 101(c)(12)-(13).
28. Id. § 109(b) (2), (c).

29. Id. §108(a)-(d)(1), (f).
30. Id. § 111(b).

makes the National Environmental Policy Act of 1969 (NEPA)3'
applicable to the issuance of any license for ownership, construction and operation of an OTEC facility or plantship. 32 This acknowledges the emerging norm of state responsibility for
activities likely to have adverse extraterritorial effects. 33 For example, the assertion of United States jurisdiction over a vessel
registered in or flying the flag of a foreign state 34 and over a foreign national 35 is based on international agreements.
Among other provisions, the United States treaties apply to an
OTEC facility or plantship licensed under the OTEC Act and to
activities "connected, associated or potentially interfering with
the use or operation of any such facility or plantship, in the same
manner as if such facility or plantship were an area of exclusive
federal jurisdiction located within a state. '36 The OTEC Act recognizes the generally accepted law of the sea in providing that
OTEC facilities and plantships licensed under the Act "do not
possess the status of islands, and have no territorial seas of their
own." 37 The OTEC Act also authorizes two or more states "to negotiate and enter into agreements or compacts, not in conflict
with any law or treaty of the United States," to apply for a license
for an OTEC facility or plantship or for the transfer of such a license. It also establishes the necessary agencies for the implementation and carrying out of the provisions of such agreement
38
or compact.
Finally, the OTEC Act authorizes the Secretary of State to initiate and conduct negotiations for the purpose of entering into international agreements designed to guarantee noninterference of
OTEC facilities and plantships with the thermal gradients used
by other such facilities and plantships. The Secretary of State is
responsible for assuring the protection of such facilities and
plantships as well as the navigational safety in their vicinity. It is
also incumbent on the Secretary of State to resolve any other
31. 42 U.S.C. §§ 4321-4361 (1976).

32. The OTEC Act, supra note 4, § 107(e).
33. For recent commentaries, see Pierce, Exports and EnvironmentalResponsibility: Applying NEPA to Export-ImportBank, 12 CONELL INT'L L J. 247 (1979);
Sheridan, The ExtraterritorialApplication of NEPA under Exec. Order 12,114, 13
VAND. J. TRANsNAT'L L. 172 (1980); Zalob, Approaches to Enforcement of Environmental Law, An InternationalPerspective, 3 HASTINGS INV'L & CoMP. L REv. 299

(1980); Note, InternationalApplication of the National Env. Policy Act of 1969: A
New Strategy, 1979 WASH. U. L. QUART. 1063.
34. The OTEC Act, supra note 4, § 109(b) (3).
35. Id. § 301.
36. Id. § 403 (a) (1).

37. Id. § 403 (a) (2).
38. Id. § 105(c).
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matters relating to OTEC facilities and plantships.3 9
The OTEC Act refers often to the "general principles of international law" and to the "reasonable uses" of the high seas. Although these phrases lack precision and specificity, they provide
useful guidelines to decision makers. The "reasonable uses" concept is interpreted in a contextual setting while the "general principles" concept is deduced from private law analogies and legal
reasoning.4O
The OTEC Act and the United Nations Law of the Sea Treaty
The Act recognizes that if the ongoing United Nations negotiations on the Law of the Sea Treaty result in the ratification of a
treaty which includes provisions regarding jurisdiction over
OTEC activities, any regulations promulgated under the Act may
be amended to the extent "necessary and appropriate to conform
such regulations to the provisions of such treaty."41 Under the
Draft Convention on the Law of the Sea, the area constituting
"the sea-bed and ocean floor and subsoil thereof beyond the limits of national jurisdiction"42 and its resources are "the common
heritage of mankind."43 No state is to "exercise sovereignty or
sovereign rights over any part of the Area or its resources," 44 and
no exclusive appropriation is to be recognized.45 An International
Seabed Authority (Authority) will be established4 6 to "organize
and control activities in the Area."47 The legal status of the waters superjacent to the Area or that of the airspace above those
waters is left unaffected.4 8 While activities in the "Area" in article
1 are defined as "all activities of exploration for, and exploitation
of, the resources of the Area,"49 subsequent provisions of the
39. Id. § 402.
40. See generally, B.

CHENG, GENERAL PRINCIPLES OF LAW AS APPLIED BY INTERNATIONAL COURTS AND TRmIUNALs (1953); C.W. JERKS, THE COMMON LAW OF

(1958); McNair, The General Principles of InternationalLaw Recognized
by Civilized Nations, 33 BR. YB. INT'L L. 1 (1957); Schlesinger, Research on the
GeneralPrinciplesof Law Recognized by Nations, 51 AM. J. INT'L L. 734 (1957).

MANKIND

41.
42.
43.
44.
45.
46.
47.
48.
49.

The OTEC Act, supra note 4, § 401.
Draft Convention, supra note 15, art. 1(1).
Id. art. 135.
Id. art. 137, para. 1.
Id.
Id. art. 156.
Id. art. 157, para. 1.
Id. art. 135.
Id. art. 1, para. 3.

Draft Convention construe such activities broadly so as to cover,
among other subjects, marine scientific research,SO transfer of
technology,5 1 protection of the marine environment 52 and human
54
life,5 3 and archeological and historical objects.
Under the Draft Convention, resources are defined as "mineral
resources in situ."55 They include: "liquid or gaseous substances
at or beneath the surface such as petroleum, gas, condensate, helium and also sulphur and salts recovered in liquid form."5 6 Perhaps the water used in the OTEC development could itself be
considered a resource. Even if it were not, however, if the OTEC
facility or plantship used the generated energy to separate hydrogen, OTEC development could arguably fall under the Convention definition of a resource. "No State or natural or juridical
person shall claim, acquire or exercise rights with respect to the
minerals of the Area except in accordance with the provisions of
this Part."s7 Such provisions include a requirement of conformity
with relevant rules and regulations, subject to the approval of the
Authority.5 8 Among other pertinent provisions, article 82 of the
Draft Convention applies to the exploitation of the continental
shelf beyond 200 nautical miles (the system of royalty payment
obligations upon energy resource development) 9 and several articles governing environmental regulation of superjacent waters
in the Area.6 0
Under a broad interpretation of these provisions by the Authority, OTEC deployment for scientific research or commercial purposes could be covered. 6 ' It could perhaps also be argued that,
despite the Draft Convention provision which exempts the Authority's jurisdiction from the superjacent waters of the high
seas, 62 the Authority's jurisdiction might be extended even to activities in the water column and on the surface, 63 thereby affect50.
51.
52.
53.
54.
55.
56.

Id.
Id.
Id.
Id.
Id.
Id.
Id.

art. 143.
art. 144.
art. 145.
art. 146.
art. 149.
art. 133(a).
art. 133(b) (i). See Cohen, Energy from Ocean Thermal Gradients,

supra note *, at 18.
57. Draft Convention, supra note 15, art. 137, para. 3.
58. See, e.g. id. arts. 150, 151, 153; Annex II.

59. See id. art. 82, paras. 1, 2, and 4.
60. Id. arts. 145-147, 162, para. 2(v); Annex I, art. 17, para. 2(f).
61. See Nanda, supra note 2, at 255-57.
62. Draft Convention, supra note 15, art. 135.
63. See, e.g., The Maltese Draft, a working paper introduced by the Delegation
of Malta in the United Nations Seabed Committee in 1971, Draft Ocean Space
Treaty-Working Paper Submitted by Malta, in Report of the Committee on the
Peaceful Uses of the Seabed and the Ocean Floor Beyond the Limits of National
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ing OTEC operations. Furthermore, the Authority could assert
jurisdiction over marine scientific research in the Area that is to
be carried out "exclusively for peaceful purposes and for the benefit of mankind as a whole." 64 The mooring of an OTEC facility or
plantship on the high seas would require taking core samples and
conducting other physical investigations of the ocean floor and

seabed. This could conceivably be perceived as an economic use
of the Area and, consequently, be subject to the Authority's jurisdiction. Also, the Authority could assume jurisdiction if such

mooring posed any actual or potential interference to seabed mining activities that ought to be regulated by the Authority.

It seems conceivable, therefore, that under an expansive interpretation of the Draft Convention, OTEC activities on the high
seas could be subject to jurisdiction of the proposed Authority.
Elliot L. Richardson, former United States Ambassador to the
Law of the Sea Conference has stated however, that the Authority
would not regulate OTEC activities beyond the 200-mile zone, because resources of the deep seabed "cannot be construed to encompass thermal energy extracted from the water column."65 In
the absence of a treaty, the deployment of an OTEC facility or
plantship on the high seas could be justified under the "reason-

able use" concept. 66 Arguably, any coastal state could assert jurisdiction over an OTEC facility or plantship that lies beyond its
exclusive economic zone on the ground that it poses an actual or
potential threat to the coastal state's living and nonliving resources by adversely affecting the marine environment.
Jurisdiction,26 U.N. GAOR, Supp. (No. 21) 105, U.N. Doc. A/8421 (1971), which
treats "international ocean space," the area beyond clearly defined limits of national jurisdiction, as a unitary conceptl encompassing seabed, water column, and
surface, the whole constituting the "common heritageof mankind." Id. pt. IV (emphasis added).
64. Draft Convention, supra note 15, art. 143, para. 1.
65. Letter from Elliot L. Richardson to Gerry Studds, Chairman of the House
Oceanography Subcommittee, reprintedin 126 CONG. REC. E5088-89 (daily ed. Dec.
1, 1980).
66. On reasonable use, see LaQue, Different Approaches to InternationalRegulation of Exploitation of Deep-Ocean FerromanganeseNodules, 15 SAN DIEGO L.
REV. 477 (1978). See generally Walter & Bloom, Ocean Thermal Energy Conversion;
The Codification of a Potential Technology, 14 VANDERBILT J. TRANSNAT'L L. 509
(1981); The Ocean Thermal Energy ConversionAct of 1980, 11 GA. 3. INTL & Comp.
L. 192 (1981). See also Charney, The InternationalRegime for the Deep Seabed
Past Conflicts and Proposalsfor Progress,17 HARv. INT'L L. 3. (1976); Note, A New
Combination to Davy Jones Locker: Melee over Marine Minerals, 9 Loy. Cm L. 3.
935 (1978).

A careful reading of the Draft Convention reveals that one
could argue it lends uncertainty to the future of energy resource
development in the Area. To illustrate, article 153(3) provides
that regulations adopted by the Authority to apply to mineral resources other than nodules must also be approved by states in
the same manner as is required to amend the Convention. Also,
since Annex III presently contains no regulations for energy resource development, these regulations will have to be developed
by the Authority and approved by states as prescribed in article
153(3). Long delays, therefore, could impede energy resource development if the Authority fails to adopt these regulations or if a
few states decide to withhold their approval in the Council of the
Authority where significant decisions about deep sea resource development will be made.
THE LEGAL REGIME OF THE OTEC ACT
Pursuant to the regulatory regime of the OTEC Act, NOAA is
the lead agency in the following areas: receiving and reviewing
applications for the issuance of a license for the ownership, construction, and operation of an OTEC facility or plantship;6 7 consulting with other federal agencies; 6 8 issuing permits and
regulations; 69 assessing environmental impacts;7 0 monitoring of licensee's activities;71 and enforcing the Act.72 The NOAA Administrator is the administrator under the Act.73 Two areas are
exempted from the requirement of strictly meeting the regulatory
provisions of Title I of the Act.74 The first is a test platform which
is not to operate as an OTEC facility or platform after conclusion
of the testing period. The second is a commercial demonstration
OTEC facility or plantship designated as a demonstration project
by the Secretary of Energy.
The OTEC Act attempts specifically to coordinate the numerous
federal statutes that are applicable to OTEC development.7 5 Yet,
67. The OTEC Act, supra note 4, §§ 101, 102, 104.
68. Id. §§ 102, 104, 105.
69. Id. §§ 102, 106, 109, 117.
70. Id. § 107(c)-(d).
71. Id. § 110.
72. Id. Title 11.
73. Id. § 3(2).
74. Id. § 116.
75. The Act incorporates the existing legal regime governing offshore energy
development. The extent to which present laws need to be manipulated to meet
the requirements of OTEC development can be seen in sections 107 and 108 of the
Act. In section 107(f) an OTEC facility is defined as not "a vessel or other floating
craft" so that it may come under the regulatory structure of the FWPCA. In Section 108(e)(3), the OTEC facility is deemed to be a '"vessel" in order to come
under the documentation provisions of the Ship Mortgage Act.
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the presence of several federal agencies with exclusive regulatory
jurisdiction over some component of an offshore energy facility or
plantship might result in impeding expeditious OTEC development.7 6 The following discussion provides an overview of the pertinent federal statutes which are applicable to OTEC
development.
EnvironmentalManagement
A major goal of the OTEC Act is to ensure the protection of the
marine and coastal environment and to minimize any adverse impact which may occur as a consequence of the development of
OTEC facilities."7 Although the Act itself contains a number of
mandatory provisions to effectuate this goal,7 8 the primary standards for environmental management are established through a
network of interrelated federal statutes.
To ensure compliance with the applicable environmental safeguards, a prospective OTEC licensee would have to refer not only
to the provisions of the OTEC Act, but also to the statutory requirements and resulting regulations of: the National Environmental Policy Act (NEPA);79 the Federal Water Pollution Control
Act (FWPCA);80 the Marine Protection, Research, and Sanctuaries Act (MPRSA);81 the Coastal Zone Management Act
(CZMA);82 Coast Guard regulations; 83 and the Outer Continental
Shelf Lands Act (OCSLA).84
Although the exact nature of the environmental impact caused
by OTEC development is not yet known, the operation of the experimental "Mini-OTEC" in the coastal waters of Hawaii during
the summer of 1979 provides some understanding of the likely im76. See Randle, Coastal Energy Siting Dilemmas, 21 NAT. RES. J. 125, 142
(1981).
77. The OTEC Act, supra note 4, § 2(a) (5).
78. Section 107(b)-(c) of the Act requires the Administrator of the National
Oceanic and Atmospheric Administration (NOAA) to initiate a pilot program to
assess the magnitude of OTEC development's environmental impact. See text accompanying notes 91-97 infra.
79. 42 U.S.C. §§ 4321-4361 (1976).
80. 33 U.S.C. §§ 1251-1376 (1976).
81. 16 U.S.C. §§ 1431-1434 (1976).
82. 16 U.S.C. §§ 1451-1464 (1976).
83. 33 C.F.R. §§ 1.01-.26 (1980).
84. 43 U.S.C. §§ 1331-1343 (1976).

pact of full-scale development of OTEC facilities and plantships. 85
The immediate environmental questions that surround an OTEC
facility concern: the effect of thermal pollution; the safe transport
and use of the working fluid; possible air and water pollution;
biofouling;86 the implications of installing and operating undersea
transmission cables, or in the alternative, the effect of on-site production and transport of an energy by-product such as hydrogen;
8
and the shoreline impact of land-based support facilities. 7 If
OTEC production goes into full-scale production,Sa the long-range
environmental issues may include the possibility of altered water
current patterns 89 or altered weather patterns due to the cooling
of the surrounding ocean surface by an OTEC facility. 90
Although these environmental impacts are wide-ranging, the
marine and coastal environment will be sufficiently safeguarded
by the existing statutory framework. The key federal statutes are
NEPA, FWPCA, and MPRSA. The remainder of this section will
analyze the interaction and operation of these and other federal
statutes with the OTEC Act and assess the effect they will have
on OTEC development.
85. See Hartline, Tapping Sun-Warmed Ocean Water for Power, 209 SCIENCE
794 (1980).
86. One of the key concerns regarding OTEC facility operation was the prospect of "biofouling" whereby micro-organisms would grow on the metal surfaces of
the heat exchangers thereby reducing their efficiency. It takes only a very thin
layer of organic slime on the heat exchangers to reduce their power yield significantly. During the operation of Mini-OTEC, engineers developed counter resources to combat biofouling. They found that the continuous release of a small
amount of chlorine to the seawater kept the heat exchangers "sparkling clean."
Id. at 795.
87. See Woodson, Corbett &Tannen, Onshore Impact in Floridaof Offshore Energy Development, 31 U. FLA. L. RE V. 284, 314 (1979); Randle, supra note 76, at 142.
88. Although estimates vary as to the role OTEC will play in the energy future
of coastal states, great potential exists. In Hawaii, where 31% of the State's energy
demand is for electricity, some have argued that with the production of both electricity and ammonia in offshore facilities, OTEC could be the key to energy selfsufficiency. Keith, State and FederalRegulation of OTEC Plants in Hawaii, 2 SoLAR L. REP. 491, 497 (1980). See generally Cohen, Energyfrom Ocean Thermal Gradients, 22 OCEANUS, No. 4, Winter 1979/1980, at 12; Emery, Toward a Viable Legal
Regime for Ocean Thermal Energy Conversion: Some Principlesand Priorities,
A.S.LL.S. INT'L. J.25 (1980); Nanda, OTEC Development Under U.S. and International Law and Institutions, 8 DEN.J. INT'L L. & PouIcY 239 (1979); Rumbaugh,

Garrity, Cohen & Sullivan, Thermal Energy Conversion: Tapping the Sea Depths,
16 SPECTRUM, No. 8, 1979, at 42; Whitmore, OTEC. Electricityfrom the Ocean, 81
TEcH. REV., Oct. 1978, at 58-60.
89. Woodson, supra note 87, at 314.
90. "If a significant fraction of ocean heat is converted to electricity and redistributed by OTEC pumps, then the ocean surface may cool slightly, with unforeseen consequences for local weather patterns." Hartline, supra note 85, at 796.
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Mandatory Provisions of the OTEC Act
A unique feature of the OTEC Act is the requirement of an environmental research plan in addition to the EIS and permit requirements of NEPA, FWPCA, and other federal statutes. Under
section 107 of the OTEC Act,9 1 the administrator is required to initiate a pilot program to determine the "oceanic, atmospheric,
weather, climatic, or biological changes in the environment which
may occur as the result of the deployment and operation of a
large number of (OTEC) facilities." 9 2 In addition to a preliminary
EIS,93 the program focuses on several technical aspects of OTEC
development such as baseline studies of possible offshore facility
sites,9 4 the environmental impact of the use of electrical transmission cables, 95 and a recommendation of whether there should be
an upper limit placed on the number of total capacity of plantships either overall or within specific geographical areas. 9 6 Once
the administrator has determined that this program has attained
adequate information, he may reduce its operation to a minimum
level of activity sufficient to perform baseline studies and monitor
97
data.
National Environmental Policy Act (NEPA)98
The OTEC Act clarifies the question that existed under previous legislation regarding the extraterritorial application of
NEPA.99 An initial reading of NEPA suggests that its provisions
only apply to the territorial waters of the United States. It has
been argued, therefore, that the EIS requirement would not apply
to offshore energy facilities situated beyond the three-mile territorial limit. Nonetheless, in a trilogy of federal cases, the important
precedent was established that NEPA's EIS provision would apply to major federal actions beyond the territory of the United
States. 100
91. The OTEC Act, supra note 4, § 107(a).
92. Id. § 107(b) (2).

93. A draft EIS has been prepared.
94. The OTEC Act, supra note 4, § 107(a).
95. Id. § 107(b) (3).

96. Id. § 107(b) (4).
97. Id. § 107(d).

98. 42 U.S.C. §§ 4321-4361 (1976).
99. See Head, Federal Agency Responsibility to Assess ExtraterritorialEnvi.

ronmental Impacts, 14

TEX. INT'L

L J. 425 (1979).

100. Sierra Club v. Adams, 578 F.2d 389 (D.C. Cir. 1978); 421 F. Supp. 63 (D.D.C.

In Sierra Club v. Coleman (Coleman I),101 the district court ordered the Federal Highway Administration to prepare an EIS because of its participation in the construction of the InterAmerican Highway through Panama and Colombia. Although this
injunction was eventually vacated on appeal, the basic requirement that the federal agency analyze environmental impacts
abroad was upheld in Coleman 11,102 and on appeal in Sierra Club
v. Adams.l0 3 In 1979, this situation was further complicated by
the issuance of an Executive Order by President Carter'0 4 which
required the preparation of an EIS by any federal agency taking
action with likely environmental impact abroad. This EIS requirement, however, was pursuant to the Executive Order and
not NEPA. It was unclear, therefore, whether the body of law
that had developed pursuant to NEPA was applicable to these extraterritorial EIS's prepared under the Executive Order. In this
confused area, the law needs clarification.
Under the OTEC Act, there is no ambiguity regarding the applicability of NEPA and the EIS requirement. Section 107(e) of the
OTEC Act specifies that the "issuance of any license" for an
OTEC facility shall constitute a "major federal action significantly
affecting the quality of the human environment" for the purposes
of NEPA. For this reason, regardless of whether an OTEC facility
is within or without the territorial waters of the United States, an
EIS under NEPA is required. Application of this environmental
standard to OTEC development is welcome because it bypasses
the contradictory effects of Coleman and the Carter Executive Order. Moreover, application of this standard to OTEC development
is particularly appropriate since one of the original purposes of
05
NEPA was to "enhance the quality of renewable resources."1
The procedural requirements for preparation of an EIS under
NEPA are not cumbersome and are well-known to the prospective
licensees of an OTEC facility. Section 102(2) (c) of NEPA requires that the EIS contain detailed statements on: the environmental impact of the proposed action; any unavoidable adverse
environmental effect; alternatives to the action; the commitment
of resources necessary to the action; and the balance between the
06
use of the environment and the enhancement of production.1
1976), vacated, 578 F.2d 389 (D.C. Cir. 1978); Sierra Club v. Coleman, 405 F. Supp.
53 (D.D.C. 1975).
101. 405 F. Supp. 53 (D.D.C. 1975).
102. 421 F. Supp. 63 (D.D.C. 1976), vacated, 578 F.2d 389 (D.C. Cir. 1978).
103. 578 F.2d 389 (D.C. Cir. 1978).
104. Exec. Order No. 12,114, 44 Fed. Reg. 1,957 (1979).
105. 42 U.S.C. § 4331(b) (6) (1976).
106. Id. § 4332(2) (c).
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Under section 107(e) of the OTEC Act, only one EIS need be prepared which may be used by all interested federal agencies in fulfillment of their environmental impact requirements.107 The EIS
must be prepared and published within 180 days of notice of all
application for a license. 105 The final EIS must be published not
later than ninety days following public hearing on the
application.109
The Federal Water Pollution Control Act (FWPCA)110
The OTEC Act has resolved the issues regarding EPA jurisdiction beyond the territorial seas because the OTEC Act specifically
adopts the FWPCA as the standard governing the discharge of
pollutants into the contiguous zones of the ocean. Section 107(f)
of the OTEC Act provides that an OTEC facility "shall not be
deemed to be a vessel or other floating craft for the purposes of
section 502(12) (B) of the Federal Water Pollution Control Act of
1972 (33 U.S.C. 1362(12) (b))." Prospective licensees must therefore work within the regulatory framework of the EPA.
Because it is likely that the operation of an OTEC power plant
will modify the thermal, biological, physical, and chemical properties of its environment,"' several aspects of the FWPCA are particularly significant. First, EPA is charged with the regulation of
the "discharge of pollutants."" 2 Under the FWPCA, not only
heat," 3 but also any "man-made or man induced alteration of the
chemical, physical, biological, and radiological integrity of
water,"" 4 can be considered a pollutant requiring an EPA-issued
National Pollutant Discharge Elimination System (NPDES)
permit.
Although the environmental data are not yet available, the principal wastes from an OTEC facility are expected to be: the cooling of surrounding ocean water; the leakage of the working fluid;
release of chlorine for the biofouling prevention system; debris
from the pump cleaning system; disposal of the biomass entrained in the pumping system; the leaching of platform metals;
107.
108.
109.
110.
111.
112.
113.
114.

The OTEC Act, supra note 4, § 107(e).
Id.
Id.
33 U.S.C. §§ 1251-1376 (1976).
See Cohen, supra note 88, at 21.
33 U.S.C. § 1251(a) (1) (1976).
Id. § 1326(a).
Id. § 1362(19).

the release of existing liquids of the treatment; and the "washes"
from shipping operations."15 All of these would require a NPDES
permit and would constitute the bulk of the FWPCA statutory
work. Additional problems would be caused by the discharge of
cooled water at great depth since this would cause great upswellings of ocean-bottom nutrients and would affect the biotic environment. 116 These and other discharge effects must await further
study to determine the full effect of the NPDES requirement.
Marine Protection, Research and Sanctuaries Act
(MPRSA) 117
The MPRSA, also known as the Ocean Dumping Act, requires
EPA permits for a number of activities. For example, an EPA
permit is required for the transportation of material from the
United States to be dumped into ocean waters. An EPA permit is
also required for the transportation of material from any location
outside the United States for dumping in ocean waters if transported by United States vessels, aircraft or agencies. If material
to be dumped is transported from a location outside the United
States, and the dumping occurs in the territorial sea or contiguous zone of the United States,118 it too requires a permit.
Because MPRSA was intended to regulate ocean dumping by
vessels, it is not likely that an EPA dumping permit would be required. Pursuant to section 3(f) of the IPRSA "dumping" is not
related to the construction of any fixed structure, artifical island
or intentionally placed device in ocean waters or on the submerged land beneath such waters. The structure or device, however, must be for a purpose other than disposal and must be
either regulated by federal or state law or authorized by a federal
or state program.11 9 Similarly, "material" does not include heat,
sewage, or normal vessel discharges,1 20 although it could be applied to the dredged material resulting from the installation of the
transmission cables. Even this interpretation, however, would be
115. See Keith, supra note 88, at 508.
116. See generally articles cited in note 88 supra. Two possible OTEC by-products may be marketable: (1) fresh water, and (2) shellfish, kelp, or other crops
that could be grown utilizing the nutrients upwelled in the cold water circulated
through OTEC condensers. If the market value of these by-products exceeds the
cost of producing them, then the economics of OTEC energy production could be
benefited. However, the market potential for fresh water is tied to geography, and
the utilization of the nutrient-laden cold water for open-ocean mariculture may be
incompatible with efficient OTEC power plant operation because of possible recirculation problems. Cohen, supra note 88, at 18.
117. 16 U.S.C. §§ 1431-1434 (1976).
118. See Keith, supra note 88, at 314-15.
119. 33 U.S.C. § 1402(f) (1976).
120. Id. § 1402(c).
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limited because such dredging would be "related to the construction of any fixed structure... regulated under State and Federal
laws" under Section 3(f).121 The MPRSA, therefore, will not apply to OTEC operation.
Coastal Management
The Coastal Zone Management Act (CZMA)122
The OTEC Act specifically provides for a consultation mechanism before the issuance of a license between the NOAA Administrator and either the governor of an "adjacent coastal State"
designated under the Act or with "an approved coastal zone management program in good standing" pursuant to the CZMA.123 If
the governor of such a state determines that the application for a
license is "inadequate or inconsistent with respect to programs
within his or her jurisdiction" it would constitute a veto. 124 A
complete copy of the application for license is to be transmitted to
the governor of such state within five days of the designation of
the status of an adjacent coastal state. The administrator may not
5
issue a license without consultation with such governor.12
The enactment of the CZMA reflects a perceived need to provide a framework for comprehensive planning and management
of coastal resources by state and local authorities in cooperation
with the federal government. Consequently, the CZMA scheme
envisages state development of coastal zone management programs which will accommodate both state and federal policies
and interests.12 6 In addition, the CZMA mandates that federal

and federally approved projects which are likely to affect the
coastal zone be conducted in such a manner as to minimize conflicts with state programs.127 The CZMA mandates that such activities within or directly affecting the coastal zone be carried out
in a manner "which is, to the maximum extent practicable, con121. Id. § 1402(f). See generally Nanda, The Legal Status of Surface Devices
Functioningat Sea Other than Ships, 26 Am.J. Cor'. 1- 233 (Supp. 1978).
122. 16 U.S.C. §§ 1451-1464 (1976). For a discussion of mechanisms for handling
consequences of coastal dependent energy programs, see Hildreth, The Coast
Where Energy Meets the Environment, 13 SAN DIEGo L REV. 253 (1976).
123. The OTEC Act, supra note 4, §§ 101(c)(10), 105(b)(1).
124. Id. § 101(c) (10).
125. Id. § 105(b) (1).
126. 16 U.S.C. § 1452(d) (1976).
127. Id. § 1456(c) (3). See also Comment, Toward Better Use of Coastal Resources: CoordinatedState and FederalPlanning Under the CZMA, 65 GEO. L. J.
1057 (1977).

sistent with approved state management programs."'128 This requirement was made specifically applicable to the outer
continental shelf development activity. 2 9 A set of federal regulations defines terms and establishes guidelines for the approval of
coastal zone management programs. 130 Currently twenty-five
states and territories have approved programs, covering approximately seventy-eight percent of the United States coastline.131
Florida has proposed a 32coastal management program which is
presently under review.1
Under the CZMA amendments of 1976, a coastal energy impact
program was created 33 which authorized 800 million dollars for
the creation of a coastal energy impact fund for loan guarantees
and grants to states with an approved coastal zone management
program or to those making satisfactory progress in developing
such a program. 34 Loans and loan guarantees also were authorized to aid coastal states in financing new or improved public facilities and services needed to handle new or expanded coastal
energy activities. Also, grants from the fund were intended to assist the state in planning for the consequences of increased
coastal energy activities and to help the states in preventing or
mitigating unavoidable losses of valuable environmental or recre35
ational resources.
Under President Reagan's proposed revised fiscal 1982 budget,
the coastal energy impact loan program and the section 306 administrative grants would be eliminated on the ground that the
program "has largely achieved its purpose and continuation of
state coastal zone management program and any additional improvements should be financed by the states."'13 6 Earlier, in 1980,
the CZMA was amended and reauthorized to September 30, 1985,
at 161 million dollars per year, compared with the prior authorization levels of 236 million dollars per year.13 7 In fiscal year 1981
Congress had authorized 35 million dollars for section 306 loans
and grants and the former Carter Administration had proposed
128. 16 U.S.C. § 1456(c)-(d) (1976) of the CZMA are commonly referred to as
the "consistency" requirements.
129. Id.
130. See, e.g., 33 C.F.R. § 265 (1981); 32 C.F.R. § 642 (1981); 15 C.F.R. §§ 920-932

(1981).
131. [1980-811 11 Elvm. REP. (BNA) 1947.
132. Id. at 2099.
133. 16 U.S.C. § 1456a (Supp. H 1978).
134. See id. §§ 1456a(a), (c), (d), 1464(b). See generally Hildreth, The Operation
of the Federal Coastal Zone Management Act as Amended, 10 NAT. REs. LAw 211,
221-23 (1977).
135. See Hildreth,supra note 134, at 222-23.
136. 11 ENvm. REP., supra note 131, at 2086.
137. See id. at 786.
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that 38 million dollars be authorized for fiscal year 1982, but the
Reagan Administration's proposal would leave no funds authorized for state coastal zone programs.138 According to a Department of Commerce official, only five of the twenty-five states with
an approved coastal zone management program would be likely to
continue in the present form if Congress approved the Administration's proposal for eliminating federal funding of state
139
programs.
The uncertain future of the coastal zone management program
is likely to affect the OTEC Act's provisions relating to the role of
an adjacent coastal state in decisions made by the NOAA Administrator with respect to the issuance of licenses. The record of the
CZMA does not show the working of an effective federal-state
communications system in allowing state and local governments
to affect and influence federal decisions pertaining to coastal resources; especially in the regulation of coastal energy facility siting.140 Nonetheless, federal-state conflicts on the outer
continental shelf leases, especially in California,141 have demonstrated the need for a rational mechanism to resolve such
conflicts.
The coastal energy impact program was established to provide
advanced planning for and coping with impacts of offshore energy
development on local communities which could be attributed to
environmental effects of construction and operation of energy-related facilities or development of onshore facilities associated
with the energy activity. The elimination of the coastal energy
impact program is likely to adversely affect the coastal zone management programs, which would jeopardize effective local and
state input in decision-making on OTEC licensing. In any event,
the applicability of the CZMA to OTEC operations will not have
any adverse impact on OTEC development.
138. See id. at 2175.
139. Id.

140. See generally Gendler, Offshore Oil Power Plays: Maximizing State Input
into Federal Resource Decision Making, 12 NAT. RES. LAW 347 (1979); Kanouse,
Achieving Federalismin the Regulation of CoastalEnergy Facility Siting, 8 EcoLopY L.Q. 533, 562-63 (1980); Randle, note 76 supra.
141. See, e.g., 11 ENvm. REP., supra note 131, at 2088.

Outer Continental Shelf Lands Act (OCSLA)142
Regulation of the exploration, development, and transportation
of subsoil and seabed resources of the outer continental shelf is
performed by OCSLA.143 The "use of water for the production of
power" was specifically excluded from the definition of natural resources in OCSLA.144 Since OTEC development is not likely to
"explore, develop, remove, or transport subsoil and seabed resources," 145 OCSLA is not likely to apply.
Nevertheless, power production aside, under the broad definition of natural resources, 4 6 there exists some possibility that OCSLA would impinge on some of the proposed by-products of
OTEC development. For example, the upswelling from the ocean
bottom caused by the pumping force of the cold water pipe could
be used to bring nutrients from the subsoil to the surface. This
"mining" of the nutrients of the subsoil of the continental shelf
would facilitate the "farming" of shellfish, kelp or other crops.147
Should this by-product of an OTEC development become economically feasible, then it is quite possible that OCSLA would
apply.
This contingency, however, is dependent on several technological, economic, and engineering problems that are presently unsolved. For the near future, there is little liklihood that OCSLA
will be applicable to or impede the development of OTEC.
Safety and Navigation
Coast Guard Regulations
Under the OTEC Act, the Coast Guard has wide-ranging powers
relating to the promulgation and enforcement of regulations of environmental and safety matters. 4 8 In a number of areas, therefore, the Coast Guard will be the primary agency regulating the
functional aspects of an OTEC facility. For example, in the fields
of environmental protection and safety of life and property at sea,
the Coast Guard will play a prominent role.
Environmental Protection
Section 108(a) of the Act requires that the Coast Guard issue
and enforce:
142. 43 U.S.C. § 1301 (1976).

143. Id. § 1333(b).

144. Id. § 1301(e).
145. Keith, supra note 88, at 516-17.
146. 43 U.S.C. § 1301(e) (1976).
147. See Cohen, supra note 88, at 18.
148. The OTEC Act, supra note 4, § 108(a).
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[riules governing vessel movement, procedures for transfer of materials
between such a facility or plantship and transport vessels, designation
and marking of anchorage areas, maintenance, law enforcement, and the
equipment, training, and maintenance required (1) to promote the safety
of life and property at sea, (2) to prevent pollution of the marine environment, (3) to clean up any pollutants which may be discharged, and (4) to
otherwise prevent or minimize any adverse impact from the construction
and operation of such ocean thermal energy conversion facility or
plantship. 149

Section 301(2) allows the Coast Guard to board an OTEC facility and conduct an inspection to ensure adequate enforcement of
environmental or safety provisions.150 The maximum penalty for
violation of any of these rules and regulations is $25,000 per violation, with each day of a continuing violation constituting a separate violation.15 1 This provision should provide economic
incentive sufficient to ensure compliance with Coast Guard
regulations.
Safety of Life and Property at Sea
The Coast Guard is also responsible for regulating the installa-

tion and operation of running lights, buoys and other safety
equipment.152 To reduce navigational hazards, the Coast Guard
will designate a safety zone around the OTEC facility. 5 3 Finally,
the Coast Guard must promulgate guidelines which require that
all OTEC facilities:
(A) be documented;
(B) comply with minimum standards of design, construction, alteration,
and repair; and
(C) be manned or crewed by United States citizens or aliens lawfully admitted to the United States for permanent residence, unless(i) there is not sufficient number of United States citizens, or
aliens lawfully admitted to the United States for permanent residence, qualified and available for such work, or
(ii) the President makes a specific finding, with respect to the
particular vessel, platform, or moored or standing structure, that
application of this requirement would not be consistent with the
national interest.'5 4
149. Id.

150. Id. § 301(2).
151.
152.
153.
154.

Id. § 302(2) (c)(1).
Id. § 108(b),(f).
Id. § 108(d).
Id. § 108(e)(2).

Maritime Financingfor OTEC Facilities
Adequate incentives exist under the OTEC Act to expedite
commercialization of OTEC technology.155 The OTEC Act specifically provides for the application of the Maritime Administration's loan guarantee authority for the construction of OTEC
facilities.1 5 6 OTEC technology, however, has to be successfully
demonstrated before these provisions can apply.15 7 Moreover,
these incentives must be necessary and appropriate.1S8 The Secretary of Energy has to certify that the technology to be used in
the OTEC facility in question has been successfully demonstrated
"at a scale sufficient to establish the likelihood of technical and
economic viability in the proposed market."15 9 An OTEC demonstration fund is established60 for this purpose.
Other PertinentProvisions
Among other provisions of the OTEC Act, the following items
are worth noting because of their possible repercussions on the
development of OTEC.
(1) The OTEC Act provides for an antitrust review of every
6
application for "issuance, transfer, or renewal" of each license.' '
The Attorney General is to conduct such review and advise or
recommend to the Administrator on the need "to avoid any action
upon such application which would create a situation inconsistent
with the antitrust laws."162 The issuance of a license is, however,
not admissible as a defense to any civil action brought by any
63
party for alleged violation of United States antitrust laws.
(2) Adequate provisions exist to ensure safety and protection
of submarine electric transmission cables and equipment. 64
(3) Adequate provisions exist for private actions by "any person having a valid legal interest which is or may be adversely af66
fected," 165 and for judicial review.
(4) The law of the "nearest adjacent coastal State" as defined
under the OTEC Act applies to an OTEC facility "to the extent
155. Id. Title II.

156. The OTEC Act, supra note 4, § 203.

157.
158.
159.
160.
161.
162.
163.
164.
165.
166.

Id. § 203(b).
Id. § 203(a).
Id. § 203(b).
Id. § 203.
Id. § 104.
Id. § 104(a).
Id. § 104(b).
Id. §§ 103, 404.
Id. § 114.
Id. § 115.
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applicable and not inconsistent with any provision or regulation
under this Act or other Federal laws and regulations."167
(5) Adequate provisions exist regarding the application of
68
United States customs laws.'
(6) A desirable balance is struck between public disclosure
and access to information and the protection of trade secrets and
69
confidential and commercial information.
(7) Adequate provisions exist to ensure enforcement of the
OTEC Act.170
APPRAiSAL

The OTEC Act has established a comprehensive legal framework to grant licenses and permits to OTEC facilities as well as
for financing them. The plethora of applicable statutes and regulations involving several federal and state agencies raises questions of efficiency and effectiveness. This, however, cannot be
avoided in view of the prior existence and applicability of various
statutory schemes to regulate a host of activities in coastal waters. Also, the uncertainties caused by the complicated nature of
the United Nations Law of the Sea negotiations compound the
lack of precision and predictability regarding jurisdictional and
regulatory issues.
Although several problem areas have been identified and suggestions made for minor changes in the existing statutory framework, there seem to be no glaring omissions or deficiencies in the
framework envisaged in the OTEC Acts within which OTEC facilities and plantships must operate. At present one can reasonably
anticipate, especially in the areas of the applicability of the pertinent provisions of NEPA and FWPCA, that the answers to the
technological challenges of the future will provide further guidelines for needed statutory modifications. Thus, any intelligent
proposals for major modifications of the existing system must
await more complete environmental and technical information.
Even at this stage, however, two proposals are worth serious
consideration. First, the United States should consider establishig a 200-mile OTEC zone which would be modeled on a similar
167. Id. § 403(b) (2).
168. Id. § 403(c).
169. Id. § 112.

170. Id. Title IIL

assertion of United States jurisdiction on fisheries. It would be in
line with the all but certain extension of a coastal state's jurisdiction under the widely accepted concept set forth at the United
States Law of the Sea Conference on the Exclusive Economic
Zone. 17 1 Second, the role of coastal states and local communities
in the decision-making process pertaining to OTEC development
should be recognized even beyond the provisions contained in the
OTEC Act. The requirements of public hearings' 72 and the formal
role of an adjacent coastal state' 73 in the licensing procedure are
necessary and desirable, but may not be sufficient, especially if
under the proposed budget cuts the state coastal management
programs become endangered species.
In sum, uncertainties regarding the jurisdictional and the regulatory framework are likely to persist because of the very nature
of the activity involved in OTEC development. Nevertheless, the
OTEC Act makes significant progress toward encouraging and
promoting further demonstrations of OTEC technology and its development as a viable energy source.

171. For articles discussing the Exclusive Economic Zone, see generally D.
Johnston & E. Gold, The Economic Zone in the Law of the Sea: Survey, Analysis
and Appraisal of Current Trends (Occasional Paper No. 17, Law of the Sea Institute, University of Rhode Island, June 1973); Alexander & Hodgson, The Impact of
the 200-Mile Economic Zone on the Law of the Sea, 12 SAN DIEGO L. REV. 569
(1975); Hollick, The Origins of the 200-Mile Offshore Zones, 71 Am. J. Iir't. L. 494
(1977); Kronfol, The Exclusive Economic Zone: A Critique of Contemporary Law
of the Sea, 9 J. MAP. L & Comir. 461 (1978); Phillips, Exclusive Economic Zone as a
Concept in InternationalLaw, 26 INT'L & Cohn,. L. Q. 585 (1977).
172. The OTEC Act, supra note 4, § 102(g).
173. Id. §§ 101(c) (10), 105.

